ABSTRACT. We show that in a cyclic group with n elements every zero-sumfree sequence S with length |S|~ contains some element of order n with high multiplicity.
Introduction
Let G be a finite cyclic group with IGI = n and let S be a sequence in G. We say that S is zero-sumfree, if no non-empty subsequence of S sums to zero. An easy observation shows that r~ -1 is the maximal length of a zero-sumfree sequence and if S is a zero-sumfree sequence with length = n -1, then S consists of one element g E G with order n which is repeated n -1 times. Investigations of the structure of long zero-sumhee sequences were started in the seventies by P. Erdos et al. In [BEN75] it is proved that a zero-sumfree sequence with length contains some element with multiplicity 2 ~ S ~ -n + 1. In a recent paper by W. Gao and the first author it is proved that a zero-sumfree sequence S with 2 contains some element of order n (see [GG98] ). Using a new approach we can sharpen this result and show that a zero-sumfree sequence S with length contains some element of order n with high multiplicity.
It is easy to verify that this result is best possible (see Theorem 3.12 and Remark 3.13).
Besides of being of interest for its own right, any information about the structure of zero-sumfree sequences in a finite abelian group G gives information about the non-uniqueness of factorizations in a Krull monoid having divisor class group G. For this connnection and some general information on factorization theory we refer to the survey articles in [And97] . Let Let S = al -a2 -a3 E Y(Go) be a squarefree, zero-sumfree sequence. Clearly, M = la, + a2, ai + a3~ a2 + a3~ ai + a2 + a3} C E(S) and IMI = 4.
We assert that at most one ( ej If there is some c E supp(Sl) with c (b), then S = (b28o)(b 2 C)S3
for some S3 E 7(G) and we infer that a contradiction. Thus it follows that Sl E 7"((6)).
If 9 f/. (b), then we write S in the form S = (b2Sog-1)(Slgb-2), apply 2. If n is even, then the assertion "v9 (S) &#x3E; 3" cannot be enbettered.
Suppose n = 2m for some m &#x3E; 2 and consider Then = 2~n -1 n whence S is zero-sumfree, = ~ + 1 and 3.
3. If n is odd, then the assertion "v9(S) &#x3E; cannot be enbettered.
Let n = 6k -r be odd with r e (0, 5~ (whence k = and Then = k + 2k + 3(nt1 -2k) n whence S is zero-sumfree and If n = 2m for some m &#x3E; 2, we set Go = {1 + m + nZ, (n -1) + n7G} and assert that minA(Go) = m -1. Since the assertion follows from Lemma 4.2.
We now come to the proof of Clearly, the assertion holds for n E ~4, 6J. Let n &#x3E; 7 and G1 C G a non half-factorial subset with min A(Gi) n -2. Let Go C G1 B {0} be a minimal non half-factorial subset with d = minA(Go). If 
